Introduction
The production of seeds and their dispersion are critical processes for the population dynamics of tree communities in neotropical forests (Levin et al. 2003 , Muller-Landau et al. 2008 , Stoner & Henry 2010 . Low and uncertain seed production is a limitation for the transition in sufficient quantities to subsequent stages of the biological cycle of populations and for the reproductive success (Schupp & Fuentes 1995 , Tufto et al. 1997 , Clark et al.1998 , de Steven & Wright 2002 , Muller-Landau et al. 2008 . It has been shown that a high variability in seed production diminishes the interspecific competition, thus allowing for the coexistence of many species as well as for the promotion of a high diversity at multiple scales (Tilman 1994 , Hurtt & Pacala 1995 , Hubbell et al. 1999 , Schupp et al. 2002 .
In rain forests, despite the production of abundant pistillate flowers with potential of fecundation, it is common that a limited number of seeds mature and spread (Larson & Barrett 2000 , Clark et al. 2004 ). This may happen for different reasons: 1) limited pollen availability (Larson & Barrett 2000 , Stoner & Henry 2010 , 2) deficiency in resource availability , and 3) losses pre dispersion by predators (Maron & Gardner 2000 , Hulme 2001 ). Many species overcome these limitations through different strategies in their reproductive characteristics (Herrera 1998 , van ulft 2004 , van Rheenen 2005 , Wright et al. 2005a , Muller-Landau et al. 2008 , which are associated with evolutionary processes such as abiotic and biotic interactions, endogenous factors and or phylogenetic relations (Wright & Calderó n 1995 , Williams-Linera & Meave 2002 , Marques et al. 2004 , Brearly et al. 2007 .
The identification of reproductive phenological patterns from species groups, guilds, or conspecific individuals is key to understand the assemblages of vegetation communities, especially of those groups with very similar phylogenetic characteristics that coexist in similar habitats. High similarity in the availability of fruits for dispersion might increase intra and interspecific competition, with yet unknown consequences for future regeneration processes (Levin et al. 2003 , Clark et al. 2004 .
Such is the case of two morphotypes of the woody tree Brosimum rubescens Taub. (Moraceae). These morphotypes coexist in Terra firme forests of the Colombian Amazon. The species is a long-lived, shade tolerant, generalist species,which inhabits different landscapes over well-drained soils of the Amazonia (Marimon & Felfili 2001 , Duque et al. 2003 , Palacios 2005 , Rivera et al. 2006 . These two morphotypes, locally named Palosangre negro (Black palosangre-BP) and Palosangre blanco (White palosangre-WP) differ mainly in their foliar structures but are similar in terms of size, weight, shape and color of fruits and seeds (Palacios 2005) . The study of temporality and productivity of cyclical biological events of each morphotype will be fundamental to better understanding their regenerative niche and their coexistence in the same habitat. In this study we assessed whether possible differences in the reproductive phenology and final availability of seeds, contribute both to the coexistence and abundance of these two morphotypes in terra firme forests. Specifically, our research questions were: Are there differences in the reproductive phenology between the two morphotypes? And how does seed availability vary in each morphotype?
Materials and methods
The studied especies
Brosimum rubescens Taubert is a species from the Moraceae family (Berg 1972 , Berg & Simonis 2000 distributed in the tropical rain forests from America, being the Amazonia its center of dispersion, where it has been reported in terra firme forests (Duivenvoorden & Lips 1993 , Urrego 1997 , Sá nchez 1997 , Ló pez & Cá rdenas 2002 , Duque et al. 2003 , Rudas & Prieto 2005 , Palacios 2005 , Parrado-Roselli 2005 , Rivera et al. 2006 , Peñ uela & Pijache 2007 . Adult trees reach the main canopy, with maximum heights of 30 -35 m and up to 90 cm of diameter. It is considered as a shade-tolerant and long-lived species, typical of primary forests (Marimon & Felfili 2001 , Palacios 2005 , Rivera et al. 2006 ). According to results from 14 to 18 years of growth data in permanent plots, the life cycle of this species could be between 450 -700 years (Laurance et al. 2004) , though recent studies based on radio carbon would support the higher limit (Vieira et al. 2011) . Our data at the El Zafire Biological Station average 1 mm per year of diametric growth (Peñ uela & Jiménez, unpublished data) .
Brosimum rubescens is a monoiceous tree, whose male and female reproductive structures occur in the same inflorescence. Though Berg & Hijman (1999) suggest that inflorescences of Brosimum are adapted for insect pollination, in a phylogenetic study of Moraceae Datwyler & Weiblen (2004) say that pollination syndrome of Brosimum is anemophilous; however, the pollination biology of many Moraceae is not known and observations of floral visitors are lacking, particularly in Sorocea and the tribe Dorstenieae (to which Brosimum belongs). Fruit is round and fleshy, light green when ripening, its diameter is about 2 cm and has one seed. Diameter of brown seeds is on average 1.5 cm and is covered with sweet and almost transparent mucilage. The germination is hypogeous and occurs in few days (usually within 15-20 days) because seeds are recalcitrant. Seedlings are abundant in the understory of terra firme forests, especially under the crown of maternal trees (Palacios 2005 , Rivera et al. 2006 .
A wide variety of frugivorous animals are potential dispersers of B. rubescens, including primates (Rodríguez et al. 1995 , Palacios et al.1997 , Defler 2003 . In 2003, when occurred a massive fructification of this species in the study area, we observed flocks of parrots (Brotogeris sp.) consuming the fruits. Groups of Psittacidae, Ramphastidae, Cotingidae, Callithrichidae, and Cebidae have been reported removing sees of Brosimum utile (Parrado-Roselli 2005) ,and Quiróptera in Brosimum alicastrum (Acosta & Aguanta 2006) . We also have seen secondary dispersion of this species by small rodents (Proechimys sp.), which used fruits for the construction of burrows in terra firme forests.
Study area
The study was carried out in a 20-ha permanent plot of a terra firme forest located at the El Zafire Biological Station in the southern Colombian Amazon in a National Forest Reserve, bordering Brazil (46 00' 00'' S and 696 53' 57'' W) (Figure 1 ). The studied forest is well conserved; it has about 650 trees greater than 10 cm of diameter at breast height (DBH) in 160 species per hectare. The most abundant species belong to the genera Eschweilera from the Lecythidaceae family (E. bracteosa, E. coriacea, and E. punctata), as well as the Woody tree Andiroba (Carapa guianensis). According to Caldas-Lang's climate classification (Rangel & Luengas 1997) , the study area is wet and warm with and average temperature of 276 C and an average annual rainfall varying between 2600 and 3400 mm. The regime of precipitation is dominated by a rainy season from October to May and a dry season from June to August.
Geologically, the area belongs to the upper tertiary Mariñ ame formation, which forms the predominant subsoil of the Amazon basin (Arbelá ez 2003) and is characterized by large sand deposits (Palacios 2005) . Important variations in soils and topography are reported with altitude, which varies between 80 and 120 m, and characterizes the terra firme forests with undulated, moderate to flat slopes. Soils are generally classified as Ultisols with medium to coarse sands and high quartz contents. These conditions result in a mostly sandy and sandy-loam texture dominating the region with clay loam soils in some areas. Soils are extremely acidic (pH,4.5), with very low CEC and total base saturation. Mineral elements such as calcium, magnesium, potassium, and sodium occur in minimal quantities, less than 0.2 meq/100 g (Arbelá ez 2003).
Tree selection for phenological monitoring
All adult trees of B. rubescens were sampled in a 20-hectare plot previously established in primary forests. Botanical samples of both Brosimum morphotypes were collected and separated according to biological traits described by Palacios (2005) . We selected trees with DBH . 33.5 cm, which were considered sexually mature and potentially fertile trees (PFT). To estimate the crown area (square meters) of each tree we measured 8 radii from the main stem of the tree (separated by an angle of 45 o ) to the projection of the crowns edge to the ground. Crown area was calculated as the sum of the areas of each of the triangles formed by two consecutive radii. Each month from February 2007 to January 2008 the phenological state of each tree was recorded. Phenophases were described as follows: flowering, when there were flowers in the crown or on the ground. Early fruiting, when fruits were harder and fertilized ovules showed no distinguishable seeds, and advanced fruiting, when pericardium fragments showing the cavity that holds the seeds or fruits with clearly differential seeds were found (Figure 2f ).
Trap sampling under parent trees
Ten BP and six WP individuals displaying fertile activity were monitored; under each tree four traps were installed along cardinal points in the midpoint between the tree stem and the crown drip line. A total of 40 traps were located under BP and 24 under WP trees. Each trap of 1m 
Laboratory processing
Collected samples were oven dried at 1036 C to constant weight. Reproductive structures were separated, counted and grouped into: inflorescences, unripe fruits, ripe fruits, damaged fruits (with holes or mechanical damage), empty fruits (those with diameter > 1cm and an empty cavity showing that there was at least one well developed seed (Figure 2f ), and free, ripe seeds (when well-developed free seeds were found). Each sample was weighted in analytical scale to the nearest 0.001g.
Variables evaluated
The absolute and relative density of actively fertile trees with relation to PFT was assessed for each morphotype. Because all reproductive structures of both morphotypes are green (even after ripening), it was extremely difficult to distinguish through observations with binoculars the change from inflorescence to fruit; for this reason, the level of synchrony of fertile activity was assessed from the percentage of individuals that started fertile activity (flowering only) and we did not determine this variable for fruting. Following Bencke & Morellato (2002) , a phenophase was considered synchronous when more than 60% of trees exhibited that phenophase, with low synchrony if the phenophase occurred between 20% and ,60% of trees, and asynchronous if less than 20% of individuals showed the phenophase. Distances (m) to the nearest potential reproductive neighbour was also determined, as well as distances to the nearest fertile neighbour.
Data from traps were used to quantitatively evaluate variables associated with flowering, fruiting, pre-dispersion fruit damage, seed production, seed removal, and biomass of reproductive structures per tree. In doing so, the average value of each variable per trap (1 m 2 ) of each sampled tree was multiplied by the crown area of the tree. Unfertilized inflorescences were those fallen on the ground before pollination and captured in the traps and total number of inflorescences was the sum of infertile inflorescenes and total number of fruits produced.
For fruiting we defined the following variables: number of ripe fruits, those well-developed fruits with at least one seed or evidence of a well-developed ripe seed ( Figures 2e and 2f) ; number of abortions, those structures with ovaries that fell down to the ground before ripping; total number of fruits, the sum of ripe fruits and abortions. Seeds were accounted as: removed seeds, fragments (.50%) of empty fruits (pericarpium); free seeds, those well developed and morphologically viable; and total number of seeds, the sum of free seeds, ripe fruits, and removed seeds.
Predation was assessed in two classes: damaged fruits by insects, those with holes, and fruits damaged by frugivores, those with beaks and teeth marks, both in ripe and unripe fruits. To estimate the biomass of reproductive structures produced per tree in each monitoring period, we averaged the biomass collected in the four traps below each tree, which was then multiplied by the crown area of the respective tree.
Data analysis
For data analysis we used the software Statgraphics Centurion XVI.II. All data were tested for normality using the Shapiro-Wilk test. Non-normal data were log and square root-transformed. According to our research questions, we are interested in assessing differences in the reproductive phenology and seed availability between the two morphotypes of B. rubescens. Therefore, for all variables evaluated in this study (for example, DBH, crown area, and distance to the nearest PFT, as well as the variables associated to reproductive phenology, such as flowering, incipient fruiting, and advanced fruiting, etc.) were compared with a Student's t-test, which allows to evaluate the null hypothesis of no differences between morphotypes. Variables associated to reproductive phenology were also compared using a Kolmogorov-Smirnov test, which allows to compare the differences between cumulative relative frequencies of two independent samples, especially when data numbers are reduced (Guisande et al. 2006) . Finally, Pearson correlation analyses were carried out to test the correlation between observations of variables associated with reproductive phenology per tree along time. (Table 1) . This phenophase was slightly synchronic in BP, with up to 43.8% of total PFT flowering in the same month. In WP flowering began 30 days later than in BP and was completely asynchronous, with values of up to 17.6%. Distances between nearest PFT were not significantly different between morphotypes (P=0.345), with averages (± SD) of 56.2 ± 30.8 m in BP and 60.5 ± 33.5 m in WP. However, distances between fertile trees were significantly different between morphotypes (P,0.000). In BP these distances were similar to those between PFT (63.1 m), while in WP they were greater (92.3 m).
Flowering
Flowering began in September 2007 in BP trees and 30 days later in WP trees. In both morphotypes maximum flowering occurred at the end of October and decreased gradually at the end of December for BP and at the end of November for WP (Figures 4a and 4b) . In BP flowering was more conspicuous given the amount and size of inflorescences (mean ± SD= 5 ± 0.4 mm) than in WP (mean= 3 ± 0.3 mm). Temporal variation, evaluated through the cumulative relative frequencies of the total inflorescence production, was not statistically different between morphotypes (Kolmogorov Smirnov KS= 1.2, P= 0.09), as well as the variation of the number of unfertilized inflorescences (KS= 0.8, P= 0.63) ( Table 2 ). However, there was a positive correlation between unfertilized inflorescens and abortions (r= 0.878, P= 0.041) and with fruit damage (r= 0.800, P= 0.017) in BP, but no relationships were found in WP. No significant differences were found on infertile inflorescences between morphotypes, although average in BP was twice that of WP (21565 vs. 10240 inflorescences) (Table 4) ; however, in terms of percentage of total inflorescences, the trend was opposite: infertile inflorescences were significantly higher in WP than in BP (79% vs. 0.29%), i.e. the morphotype with the smaller production of inflorescences had the higher percentage of infertile ones.
Fruiting
Temporal distribution of abortions was significantly different between morphotypes (KS= 2, P= 0.00; Table 2 ). At the end of October there was a peak in abortions, coincident with flowering in BP, whereas the peak occurred 30 days after the peak of flowering in WP. (Figure 4d ). Ripe fruit production reached its maximum at the end of November, 30 days after maximum flowering. In WP it occurred in the middle of December, 45 days after peak flowering (Figures 4c and 4d) .
Relative distribution values of ripe fruits through time did not show significant differences between morphotypes (KS= 0.5, P= 0.96) ( Table 2) . Some correlations were found between variables associated with reproductive phenology. In BP number of abortions was positively correlated with: infertile inflorescences (r = 0.878 and P = 0.004), damaged fruits (r= 0.984, P= 0.000), free seeds (r = 0.713, P = 0.047) and biomass of reproductive structures (r = 0.975, P = 0.000). In WP the number of abortions was correlated with damaged fruits (r= 0.748, P= 0.033) and total seeds (r= 0.780 and P= 0.023) ( Table 3) .
The total number of fruits was significantly different between morphotypes (P= 0.010), and much higher in BP (22448) than in WP (858) ( Table 4) . This difference is counteracted with 97% abortions (21743) in BP vs. 35% abortions (329) of fertilized ovules in WS (P= 0.00). No statistical differences were found in total number of ripe fruits between morphotypes (P=0.506) as BP showed 705 ripe fruits and WP 528; however, in terms of percentage of ripe fruits WP showed higher values than BP (65% vs. 3%) ( Table 4 ).
Fruit predation
Two types of damage were found for both morphotypes: a) damaged caused by insects in the larvae and adult stages of the Scolitydae family (Coleoptera), expressed by tissue necrosis and one or two small holes (1-2mm) in unripe fruits, ripe fruits and inflorescences (Figures 2c, 2d ) and b) damaged caused by vertebrates frugivores as evidenced by beak and teeth scars.
Damaged fruit fall for BP occurred at the beginning of October, concomitant, with the inflorescence fall, abortions, and fertilized inflorescences that increase towards the end of the month. The trend continued for about 30 days and then progressively diminished, whereas the production of ripe fruits and seeds increased (Figures 4c ,4e ). Damage in fruits was found in October for WP, when abortions were also observed, and reached their maximum in the middle of November (Figures 4d, 4f ). Temporal variation of damaged fruits was statistically different between morphotypes (KS =2, P=0.00) ( Table 2) .
Mean number of damaged fruits was significantly different between BP (7061) and WP (308.2) (P= 0.006) (Table 4) . However, relative damaged in relation to the total number of fruits was not different between morphotypes (44.5% vs. 37.5%) (P= 0.313) ( Table 4) . Damage caused by vertebrate frugivores in BP was 33% vs. 29% in WP and mainly affected the ripe fruits, whereas the damaged caused by Scolytidae was 62% and 71% respectively, mainly in unripe fruits (Figure 2c) . In BP the damage of fruits showed a strong correlation with the fall of infertile inflorescences (r= 0.802, P= 0.017), abortions (r= 0.984, P= 0.000) and biomass of reproductive structures (r = 0.997, P= 0.000), whereas WP damage of fruits was correlated with abortions (r= 0.812, P= 0.014) and ripe fruits (r= 0.748, P= 0.033) ( Table 3) .
Production and removal of seeds
Temporal variation of seed production showed a similar trend to the ripe fruit production in both morphotypes, with maximum numbers occurring towards the end of November in BP and towards the middle of December in WP (Figure 4e and  4f) . The temporal distribution of the number of free seeds was not significantly different between morphotypes (KS=0.8, P= 0.63) as well as the total number of seeds produced (KS=1, P=0.27) ( Table 2 ). The total number of seeds per tree showed non-significant differences between morphotypes (P = 0.396), with an average (±SD) of 1382 ± 705 and 933 ± 471 seeds for BP and WP, respectively (Table 4) . Of this total, 259 free seeds (18.7%) in BP and 124 (13.4%) in WP fell down beneath the parent tree, which added to the total number of ripe fruits produced (705 and 528, respectively), represented about 70% of all seeds produced (i.e. about 30% of seeds produced were (Table 4 ). These seeds are exposed to densedependent predation under the parental tree or to dispersion by secondary agents. Of total seeds produced, 418 and 281 were removed in BP and WP, respectively; these data show that crown frugivory was about 30% in both morphotypes. According to the type of damage of reproductive structures that fell on the ground (a cavity inside the fresh and ripe pericarpium where a welldeveloped and morphologically viable seed was located), seed removal and the behaviour of vertebrate frugivores in the crowns were similar in both morphotypes (Figure 2e, 2f) . Seed removal peaked at the end of November in BP and in the middle of December in WP (Figure 4e, 4f) . However, temporal distribution was not significantly different between morphotypes (KS= 1, P= 0.27. Table 2 ). In BP seed removal was correlated with the production of ripe fruits (r = 0.991, P= 0.000), free seeds (r= 0.752, P= 0.031) and total of seeds (r= 0.970, P= 0.000). In WP seed removal was only correlated with the total number of seeds (r= 0.932, P= 0.001) ( Table 3 ). The number of seeds removed did not show significant differences between morphotypes (P=0.72).
Discussion

Availability of seed sources, fecundity and phenological variation
Temporal variation of reproductive phenophases of B. rubescens was not different from the typical patterns of most tree species of humid tropical forests, characterized by flowering in the dry season and fruiting in the rainy season (ter Steege & Persaud 1991 , Rivera & Borchert 2001 , Chapman et al. 2005 , Stevenson et al. 2008 . Likewise, a similar pattern has been reported for other phylogenetically similar species, such as B. alicastrum, B. guianense, B. lactescens in forests of the Colombian Amazon (Stevenson et al. 2008) . However, our results should be taken cautiously as much they are based on one year of observations, which is short because phenological behaviour might vary from year to year (ter Steege & Persaud 1991 , Williams-Linera & Meave 2002 , Marques et al. 2004 .
Though the timing of flowering showed a slight discrepancy between morphotypes at the beginning of the phase, it showed synchrony at its maximum expression. However, timing of peaks of maximum production of ripe fruits and seeds were different (Figures 4e and 4f ). This phenological pattern would reduce competition between them and would enhance fruiting and seed dispersion at the beginning of the rainy season, when germination of B. rubescens would be favored, given the recalcitrant condition of their seeds, as well as growth and survival of seedlings (Rivera et al. 2006) .
The sample size (17 and 16 PFT of BP and WP, respectively) seems low for making conclusions on phenology and reproductive biology of the entire population of a species. However, this is the number of PFT of each morphotype found in a mega plot of 20 ha, which is a big sampling area in comparison with most of studies in tropical forests. The main reason for this limitation is the low density of trees of most species in tropical forests, which makes difficult and extremely expensive the monitoring of large samples due to the extensions that would need to be covered.
Quantitative analyses of flowering showed that annual production of inflorescences was not statistically different between morphotypes. Nevertheless, the proportion of unfertilized inflorescences in relation to the total was different, since in BP it was about half of that in WP (49% and 92.3%, respectively) ( Table 4 ). This result suggests certain inability for effective pollination in WP, which could suggest a limitation of pollination as a consequence of a greater effective distance between active PFT in the last one (92.3 m as compared to 63.1 m in BP) despite distances between PFT were similar (BP= 56.2 m and WP= 60.5 m). Greater distances between fertile trees have the potential to negatively affect pollination and therefore the number of fruits and seeds at the end of the cycle (Murcia 2002) . Greater density of trees with fertile activity in BP (.87% of PFT) probably increased the rate of pollination by insects and wind due to the shorter distance between reproductive trees and subsequently the greater probability of fecundation as compared to WP.
On the other hand, abortions were significantly higher in BP (97% of total number of fruits) as compared to WP (35%). The abortion of young fruits is common due to self-incompatibility when self-pollination occurs (Bawa & Webb 1984) . This could be the case in monoiceous species such as B. rubesecens when flower production is high; under such conditions pollinators are easily satiated in a single tree, which increases the chances of self-pollination. Although this hypothesis was not tested in this study, it is a plausible explanation for the high level of abortion in BP, whose number of inflorescences was four times that in WP. However, abortions could also result as a consequence of a Scotylidae attack in inflorescences and unripe fruits (Figure 2) . As a result of these processes, annual production of fruits and seeds was similar for the two morphotypes (Table 4) , although the energetic cost was much lower for WP. The lack of a significant relationship between the production of inflorescences with that of fruits and seeds (Table 3) suggests that the strategies for fruiting seemed to be different between morphotypes, with rates of transition between phases in BP mainly controlled by predation and abortion. Therefore, the higher number of flowers does not necessarily mean a higher number of fruits and seeds (Roberson & Mac Nair 1995) .
Predation effects on the availability of fruits and seeds
Predation of ripe fruits and seeds before dispersion highly affected the availability of fruits for primary dispersion (Table 4) , as reported for other neotropical tree species (Janzen & VasquezYanes 1991 , Forget et al. 1999 , Hulme 2001 . The pattern of damage was similar between morphotypes and was probably associated with fruit similarity (Figure 3c and 3d ) and the coexistence in the same habitat . Damage caused by vertebrate frugivores mainly occurs on ripe fruits, probably by primates and birds, which have been reported consuming Brosimum fruits (Defler 2003 , Stevenson et al. 2000 , Parrado-Roselli 2005 , as well as by bats. Insect damage associated with immature reproductive parts could be related to the time required for larvae to complete their life cycle and emerge before being consumed by vertebrates along with the fruits (Restrepo 2002 , Wright et al. 2005b .
Early attack of Scolytidae (Coleoptera) could be responsible for the massive abortion, mainly in BP (Table 4) , because probably it is unfavorable to develop and mature a high number of unripe fruits infested by larvae. This type of relationship with predators supports the satiation hypothesis (Auspurguer 1981 , Shupp 1992 , which states that a high production of fruits increases the predator satiation and consequently a large number of seeds could reach maturity evading an attack.
Seed removal by frugivores
Close to 30% of seeds produced were removed from tree crowns of the two morphotypes. Beak and teeth scars in the reproductive structures, mainly in ripe fruits (Figure 2) , and a (Table 4 ) suggest a similar behaviour of frugivores. These results are probably due to the high similarity in size, weight, and colour of fruits and seeds (Figure 3 ) (Restrepo 2002) , even though the morphology of the two morphotypes is strictly different (Palacios 2005) . Various species of monkeys and parrots from the genus Brotogeris have been reported as B. rubescens consumers and potential dispersers (Stevenson 2002 , Defler 2003 . Groups of Psittacidae, Ramphastidae, Cotingidae, Callithrichidae and Cebidae have also been reported as removing seeds from B. utile (Parrado-Roselli 2005) , and Quiroptera in B. alicastrum (Acosta & Aguanta 2006) . According to the theory of no frugivore-specialization (Hubbell et al. 1999 , Terborgh et al. 2002 , the availability of a wide group of frugivores would give B. rubescens an adaptive advantage for dispersion.
In neotropical forests, there is a strong seasonality in the annual supply of available fruits for the frugivores associated with rains. Therefore, a shortage season occurs in the dry season and an abundant one in the rainy season (Borchert 1998 , Wright & Van Schaik 1994 , Stevenson et al. 2000 , ParradoRoselli 2005 , Stevenson et al. 2008 . Availability of ripe fruits and seeds, coincident in the two morphotypes of B. rubescens, with the abundant season (Table 4) , would allow them to share several fruit consumers. Conversely during the dry season, there is less overlap between diets of animals (Terborgh 1986 ). However, competition between morphotypes of B. rubescens by frugivores could be reduced by the slight temporal variation of seed production peaks between them (Figure 4c and 4d) and by the wide offer of potential frugivores during this season. The high number of removed seeds (Table 4) highlights the important role that frugivores play in the fitness of these two morphotypes. 
Conclusions
The availability of potential seed sources was similar between morphotypes, as well as the seed production per fertile tree. However, a low number of PFT of WP went into fertile activity over the annual cycle. Therefore, it is more probable that WP shows seed limitations than does BP. Given that population structure is similar for both morphotypes, other processes after fruit and seed production should be occurring in BP to make similar the number of individuals between them.
Both morphotypes showed similar production of ripe fruits and viable seeds available for primary dispersion thanks to niche separation by adopting slightly different reproductive strategies, which probably diminishes competition between morphotypes and allow the coexistence over the same habitats.
In BP the strategy is to produce massive inflorescences and abortions during the fruiting phase, and by doing so, it satiates predators and produces enough viable seeds. On the other hand, WP fertilizes a significantly lower number of inflorescences and shows a reduced rate of abortions, with the result of a similar number of viable seeds to BP. This behavior corresponds to the pollination limitation hypothesis.
These findings imply that unplanned wood extraction via the harvest of reproductive trees would diminish the density of these individuals per unit area as well as the distance between reproductive neighbors. This probably will affect processes such as pollination, flowering, fruiting, fruit removal, dispersion and seedling establishment. To evaluate such effects on the local populations is important in the immediate future, particularly in WP, since effects of extraction probably will be more drastic in its populations by increasing pollination limitation and subsequently seed production.
